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excluded. The author regards “the control of 
sex in Man as an achievement not entirely im¬ 
possible of realisation.” 

As regards the differences between the sexes, 
with which the author is not specially concerned 
in this volume, the view is entertained that “the 
physiology of the female is relatively anabolic, 
that of the male catabolic in character. That 
this should be so is perhaps a necessary conse¬ 
quence of the difference in function between the 
sexes. . . . It is interesting to speculate, how¬ 
ever, whether the active, vigorous habits of the 
male and the restless movement of the sperma¬ 
tozoon on the one hand, and the quieter habit of 
the female and the passivity of the egg on the 
other, may not each be due to fundamental cata¬ 
bolic and anabolic tendencies, characteristic of 
maleness and femaleness, quite apart from the 
exigencies of reproduction.” 

This speculation is luminous and interesting, 
but we should have liked it better if reference had 
been made to the fact that it was advanced more 
than a quarter of a century ago by Prof. Patrick 
Geddes. It may be, however, that this is just 
another illustration of great minds thinking alike. 


X-RAYS AND CRYSTALS. 

X-Rays and Crystal Structure. By Prof. W. H 
Bragg and W. L. Bragg. Pp. vii + 229. 
(London: G. Bell and Sons, Ltd., 1915.) Price 
ys. 6 d. net. 

BOOK in which are gathered together the 
results so far obtained in the new field of 
research concerning X-rays and crystals is parti¬ 
cularly welcome at the present time, and especi¬ 
ally from Prof. Bragg and his son. For not only 
have they carried the subject very much further 
than its initiators, Drs. Laue, Friedrich, and 
Knipping, but they have also given us an en¬ 
tirely new mode of experimenting. Indeed, in 
the hands of the English observers the investiga¬ 
tion has already borne surprisingly important 
results, both as regards experimental confirma¬ 
tions of the views of crystallographers based on 
crystal measurement and as regards the nature 
of the X-rays- themselves. The book will be 
gladly received by all who desire to explore the 
possibilities of the new method of attack, as it 
affords much-needed detailed descriptions of the 
apparatus employed, and instructions for its use. 

The photographic, diffraction method of Laue 
only receives a relatively small amount of atten¬ 
tion, as the Bragg method, which involves the 
use of the X-ray spectrometer, is shown to be 
much more capable of affording indications of 
the internal structure of the crystal in the more 
complicated eases. It is clearly shown, how- 
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ever, that the two methods are mutually comple¬ 
mentary, and lead to essentially the same result, 
with the advantage of detail on the side of the 
spectrometer, and permanence of record on the 
side of the photographic radiogram. 

The whole subject is still so fresh that it might 
have been considered premature that a book 
should yet be written concerning it. But the 
results obtained already are so clear, and the 
stage reached may so truly be said to be one at 
which the initial difficulties have been overcome 
in the simpler cases tackled, that this book is in 
reality fully justified, and should prove of great 
use in attacking the immense difficulties which 
are presented by the more complicated crystalline 
chemical compounds. It may be that our first 
transports over the opening-up of so remarkable 
a new field of research may have to be modified, 
as it appears to be only capable of yielding unmis¬ 
takably intelligible indications in the very 
simple cases, those of the chemical elements and 
their binary and ternary compounds, and not to 
be generally capable of indicating hemihedrism. 
For Friedel has shown that only eleven different 
types of radiogram are afforded by the thirty- 
two classes of crystals. It was hoped that it 
might throw a clear light on the much-discussed 
Pope-Barlow conception of valency, as dependent 
on the relative volumes of the spheres of influence 
of the various elementary atoms in a crystalline 
compound. But so far the indications are not 
favourable to that theory, and have led its pro¬ 
pounders to doubt the value of the X-ray results. 
The chief substance studied which has afforded 
indications is the diamond, the analysis of which 
with the aid of the X-ray spectrometer is perhaps 
the most brilliant piece of work carried out by 
the Braggs. Whatever its indications may be as 
to the nature of the packing of the atoms and the 
sizes of their spheres of influence, there can be no 
doubt that the structure arrived at in the case of 
this, the most interesting, form of carbon is one 
which must commend itself both to the crystallo- 
grapher and to the organic chemist as bearing 
the impress of truth. 

The book will be found to afford much informa¬ 
tion concerning the properties of X-rays, as 
revealed by the Bragg spectrometer, and details 
of the investigations of all the simple crystalline 
substances which they have studied by its aid. 
The main work of the authors has been to show 
that the different orders (first, second, and third) 
of reflection, at the specific angles for maximum 
effect experimentally found for certain “mono¬ 
chromatic.” X-radiations, correspond to reflec¬ 
tions from different sets of planes among the 
whole parallel series of planes of atoms present in 
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the part of the crystal penetrated by the rays, 
that is, to consecutive planes, alternate planes, 
and sets composed of every third plane; and from 
the intensity (if present) or absence of the differ¬ 
ent orders of reflection most important conclu¬ 
sions have been derived as to the constitution of 
these several planes of atoms, that is, as to the 
distribution in them of the atoms of the different 
chemical elements present in the crystallised sub¬ 
stance. Moreover, the actual distances apart of 
the planes, and therefore of the contiguous atoms, 
have been calculated. 

As regards the crystallographic bearing of the 
work described in this book, it may be unhesi¬ 
tatingly affirmed to afford ample confirmation 
of the structure of crystals which has been ac¬ 
cepted during the last decade, as being indicated 
by the combined results of the work of experi¬ 
mental crystallographers and theoretical geo¬ 
metricians; this is certainly true so far as that 
structure has been authoritatively stated in such 
works as the latest edition of von Groth’s 
“Physikalische Krystallographie,” Miers’ “Min¬ 
eralogy,” or the “Crystallography and Practical 
Crystal Measurement ” of the writer of this 
review. It thus proves up to the hilt the solid 
ground-work on which the science of crystallo¬ 
graphy is now built, while throwing little light 
upon, and giving as yet no countenance to, the 
more speculative theories which are the matter of 
current discussion. It reveals crystallography 
more than ever as the handmaid of chemistry, 
and enhances a hundredfold the necessity for a 
much more universal study of crystals than has 
hitherto been recognised. Crystallographers are 
deeply grateful to Prof, and Mr. Bragg for their 
highly interesting and timely book. 

A. E. H. Tutton. 


SIR HIRAM MAXIM. 

My Life. By Sir Hiram S. Maxim. Pp. ix + 322. 
(London: Methuen and Co., Ltd., 1915.) Price 
165. net. 

O write in the first person singular is not 
according to the English temperament; 
even the best autobiographies annoy us, and the 
more we admire a man the sorrier do we feel 
when reading his life. Therefore it is thought to 
be better “form” to let a friend write one’s life. 
But if we are to know Sir Hiram Maxim, we must 
listen to him telling his own story in his own 
way; we must not only bear with him when he 
shows pride in his performances, we must try to 
sympathise with him. He is a naturalised British 
subject; he was knighted; he is known in good 
society; he has received many orders and honours 
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and hospitality from our own and foreign rulers. 
He is proud to be a British subject, and we are 
proud of the reasons he has given in this book 
for his change of citizenship, but in every line 
he shows that he is an American. He reveals 
himself as no Englishman dare do, but if the 
reader will only call to mind the fact that there 
are other formulae of behaviour than his own, he 
will find the book well worth reading. 

Sir Hiram Maxim was born in 1840 in the 
State of Maine; he had very little school educa¬ 
tion ; he had a childhood and youth full of hard 
work. We know from many sources the condi¬ 
tions of young life sixty years ago in Maine and 
the New England States. In many ways it re¬ 
sembled the conditions in country places, not in 
England, but in Scotland and the North of Ire¬ 
land, only that in Maine there were no rich people 
and there were few who were even moderately 
well to do. There was almost no money; wages 
were paid in kind, in orders upon shops for pro¬ 
visions. Everybody had a rather hard life full 
of manual labour, and therefore young Maxim 
did not in the least repine at his lot, which might 
seem to some of us a very hard lot. He is still 
proud of his muscular strength, which is greatly 
due to the work of his youth. He recounts with 
pride how, when quite young, in woodwork, lathe 
work, and work with various hand-tools to which 
he was sometimes unaccustomed he greatly out¬ 
stripped other and much older workmen. What¬ 
ever chances of school there were he seized, in 
spite of long working hours. In Maine and 
Canada there was little skilled labour, so that the 
ingenious, energetic young man found that he 
could make a reputation quickly in any trade 
that he took up, and he succeeded in many 
trades, even in what may elastically be called 
landscape painting. 

To such a boy everything gave occasion for 
thought and invention, and the inventions which 
he seems to be most proud of are those early 
inventions with which his name is not much 
connected now. Many of them have been greatly 
developed, but he reaps no share of the large 
fortunes that they have created. He had plenty of 
opportunity of studying human nature. He was 
evidently always abstemious himself, but he even 
had the experience of tending a drinking bar for 
a short time. He was peace-loving, but he was 
compelled on many occasions to show that he 
could fight, and he seems to have been a fine 
fighter. He gives few dates, and his age when 
any particular event happened can only be guessed 
at very roughly. This does not much matter, 
because at the age of twenty and at the age of 
forty he was the same independent, optimistic 
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